The response duration time spectrum is newly defined as a duration time where the cumulative squared amplitude curve of the response motion of a single-degree-of-freedom system increases from p1 to p2, in this paper p1 = 0.03 and p2 = 0.95. By using the proposed spectra, the ground motions in Tokyo during the 2011 off the Pacific coast of Tohoku earthquake, its foreshock, aftershocks, and induced earthquakes, are examined, comparing with the motions for the inter-plate great earthquakes along the Sagami trough.
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